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(57)Abstract: 

PURPOSE: To provide a method for the mass production of a ceramics- 
metal composite member of various kinds of shape provided with superior 
characteristic at a low cost. 

CONSTITUTION: A ceramics member 2 is supplied successively from the 
entry side die 6A of a crucible 7, and it is inputted to an exit side die 6B 
after being soaked in molten metal 1 in the crucible 7, and it is extruded 
successively from an exit in a state where a metallic body is joined with 
the surface of the ceramics member 2. In this way, the metal-ceramics 
composite member 5 can be obtained. 
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CLAIMS 



[Claim(s)] 

[Claim 1] A manufacture method of a metal-ceramic compound member 5 characterized by making the surface of this 
ceramic member 2 solidify a molten metal, and making it join to it by cooling after moving in manufacture of a metal- 
ceramic compound member 5 by which a metal was joined to a part of ceramic member [ at least ] 2 where this ceramic 
member 2 is contacted to a molten metal 1 of this metal, and soaking in a molten metal. 

[Claim 2] In manufacture of a metal-ceramic compound member 5 by which a metal was joined to a part of ceramic 
member [ at least ] 2 Where a portion joined to a metal of this ceramic member 2 is contacted to a metaled molten metal 
1, the above-mentioned member is moved. A manufacture method of a metal-ceramic compound member 5 
characterized by making this metal molten metal 1 or its part solidify, and forming a metal body of a predetermined 
configuration in a predetermined place of this ceramic member 2 after soaking in this metal molten metal 1 . 
[Claim 3] In manufacture of a metal-ceramic compound member 5 by which a metal was joined to a part of ceramic 
member [ at least ] 2 Supply this ceramic member 2 to a metal molten metal 1 continuously, and where a portion joined 
to a metal of this ceramic member 2 is contacted to this metal molten metal 1, this ceramic member 2 is moved. A 
manufacture method of a metal-ceramic compound member 5 characterized by making this a part of metal molten metal 
1 solidify the above-mentioned ceramic member 2 at ejection and a predetermined place, and forming a metal body of a 
predetermined configuration after soaking in a metal molten metal 1. 

[Claim 4] In manufacture of a metal-ceramic compound member 5 by which a metal was joined to a part of ceramic 
member [ at least ] 2 A portion joined to a metal of this ceramic member 2 goes into the interior of this metal molten 
metal 1 continuously from one side of a metal molten metal 1. A manufacture method of a metal-ceramic compound 
member 5 characterized by passing mold (dice) 6B of an opposite direction, making this a part of metal molten metal 1 
solidify at a predetermined place of this ceramic member 2, and forming a metal body of a predetermined configuration 
after fUUy getting wet in this metal molten metal 1 . 

[Claim 5] In manufacture of a metal-ceramic compound member 5 by which a metal was joined to a part of ceramic 
member [ at least ] 2 A ceramic portion of a metal-ceramic compound member which joined a metal to some ceramics 
beforehand It goes into the interior of this metal molten metal from one side of a molten metal of a group, cementation 
which is the low melting point from this metal - public funds ~ After fully getting wet in this metal molten metal, mold 
(dice) 6B of an opposite direction is passed. A manufacture method of a metal-ceramic compound member 5 
characterized by making this a part of low melting point metal molten metal solidify, and forming a low melting point 
metal body of a predetermined configuration in a place which is predetermined [ of a metal-ceramic compound member 
to which this refractory metal was joined ]. 

[Claim 6] It is the manufacture method of a metal-ceramic compound member 5 according to claim 1 to 5 which is the 
alloy with which the above-mentioned ceramics is an oxide, a nitride, and carbide, and a metal uses aluminum, copper, 
iron, nickel, silver, gold, or this metal as a principal component. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the industrial manufacture method of the composite material of 
especially suitable oxide and nitride for autoparts, electronic parts, etc., carbide ceramics, and a metal about the 
manufacture method of a firm metal-ceramic compound member. 
[0002] 

[Description of the Prior Art] The metal-ceramic compound member which employed properties, such as properties, 
such as the chemical stability of the ceramics, high-melting, insulation, and a high degree of hardness, metaled high 
intensity, high toughness and easy-workability, and conductivity, efficiently is widely used for the automobile, the 
electronic instrument, etc. As the typical example, the substrate and package the rotor for automobile turbochargers and 
for large power electronic device mounting are mentioned. 

[0003] as the manufacture method of a metal-ceramic compound member - adhesion, plating, metallizing, thermal 
spraying, brazing and soldering, and DBC - it burns and inserts in and methods, such as an insert, are learned. The 
pasting-up method is a method of pasting up a metal member and a ceramic member with an organic system or 
inorganic system adhesives. The galvanizing method is a method of putting into plating liquid and performing metal 
plating, after activating the surface of a ceramic member. The metallizing method is the method of carrying out an 
afterbaking join and forming a metal layer which applied the paste containing metal powder to the surface of a ceramic 
member. A spraying process is the method of injecting a metaled (ceramics) droplet on the surface of a ceramic (metal) 
member, and forming a metal (ceramics) layer in the surface of a ceramic (metal) member. A brazing-and-soldering 
method is the method of making the metal or alloy (wax material) of the low melting point intervene, and joining a 
metal member and a ceramic member, in order to join wax material to a ceramic member firmly, adds the ceramics and 
the metal component which is easy to react to wax material, or makes a metal layer form in the plane of composition of 
a ceramic member beforehand by methods, such as above-mentioned metallizing and thermal spraying. The DBC 
method is the technology developed for cementation to an oxide-ceramics member and copper section material, and is 
the method of joining, after heating in an inert atmosphere using the copper which contains oxygen at the time of 
cementation, or oxidizing the surface of an oxygen-free-copper board beforehand and forming an oxide layer. When 
joining a non-oxide ceramics member and copper section material by this method, an oxide layer must be beforehand 
formed in the surface of a non-oxide member. A metaled crevice is united in the form where the heights of the ceramics 
were won, by cooling, after establishing heights and a crevice in the ceramics which burns and inserts in and is joined in 
the case of law, and a metal member, respectively, making the outer diameter of heights, and the bore of a crevice into 
the same size, making the bore of the crevice in which the metal member was heated and prepared at the time of 
cementation expand and inserting the heights of a ceramic member into it. An insert method is a method which burned 
and inserted in and was similar to law, and is the method of casting a metal around ceramic components, winning 
ceramic components by metaled cooling contraction, and making it into one. 

[0004] However, if it is in such a Prior art, in the case of the pasting-up method, there is a trouble that bond strength is 
low and thermal resistance is scarce. In the case of plating, metallizing, and a spraying process, the formed metal 
(ceramics) is restricted to the thing of the shape of a film with a thickness of several micrometers - dozens of 
micrometers. It burns and inserts in and, in specification by which a part of ceramic member [ at least ] is won over to a 
metal, the insert method is restricted. By the DBC method, since a joinable metal is restricted to copper and virtual 
junction temperature is restricted to the narrow range near the eutectic point of Cu-O, there is a trouble that it is easy to 
generate bulging and a cementation defect like non-**. In the case of the brazing-and-soldering method, in order to have 
to use expensive wax material and to have to join in a vacuum, cost is very high and the application range is restricted. 
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Moreover, the eutectic alloy which added the nonmetal is used for the metal generally joined and other metal pans, and 
in itself, since it is harder than the metal generally joined, compared with a direct zygote, there are troubles, like the 
thermo-cycle-proof life of a brazing-and-soldering object is short in wax material. 
[0005] 

[Problem(s) to be Solved by the Invention] As mentioned above, in joining a metal member and a ceramic member by 
the Prior art, there is which trouble shown below. 

1) The metal to join and a ceramic member are restricted to the thing of a configuration [****]. 

2) The cost of a cementation production process is high and the application range is restricted. 

3) About the property (bonding strength, thermal resistance, thermo-cycle-proof property) of a zygote, it is not attained 
at the forge fire with which can be satisfied of demand characteristics. 

[0006] Therefore, this invention solves an above-mentioned trouble and it aims at offer of the method of mass- 
producing the ceramic-metal compound member of the various configurations which have the property in which this 
invention was [ which went to accumulate ] specifically excellent by low cost. 
[0007] 

[Means for Solving the Problem] In order to solve this technical problem, when this invention person etc. inquired 
wholeheartedly, he was able to find out a cementation method of a metal molten metal and ceramics, and a metaled 
shaping method, and was able to make this invention. 

[0008] Namely, this invention is set to manufacture of the metal-ceramic compound member 5 by which a metal was 
joined to a part of (1) ceramic member [ at least ] 2. By cooling, after moving this ceramic member 2 in the condition of 
having made the molten metal 1 of this metal contacting and soaking in a molten metal In manufacture of the metal- 
ceramic compound member 5 by which a metal was joined to a part of manufacture method;(2) ceramic member [ at 
least ] 2 of the metal-ceramic compound member 5 characterized by making the surface of this ceramic member 2 
solidify a molten metal, and making it join to it Where a portion joined to a metal of this ceramic member 2 is contacted 
to the metaled molten metal 1, the above-mentioned member is moved. After soaking in this metal molten metal 1, this 
metal molten metal 1 or its part is made to solidify at a predetermined place of this ceramic member 2. A manufacture 
method of the metal-ceramic compound member 5 characterized by forming a metal body of a predetermined 
configuration; In manufacture of the metal-ceramic compound member 5 by which a metal was joined to a part of (3) 
ceramic member [ at least ] 2 Supply this ceramic member 2 to the metal molten metal 1 continuously, and where a 
portion joined to a metal of this ceramic member 2 is contacted to this metal molten metal 1 , this ceramic member 2 is 
moved. After soaking in the metal molten metal 1, this a part of metal molten metal 1 is made to solidify the above- 
mentioned ceramic member 2 at ejection and a predetermined place. A manufacture method of the metal-ceramic 
compound member 5 characterized by forming a metal body of a predetermined configuration; In manufacture of the 
metal-ceramic compound member 5 by which a metal was joined to a part of (4) ceramic member [ at least ] 2 A portion 
joined to a metal of this ceramic member 2 goes into the interior of this metal molten metal 1 continuously from one 
side of the metal molten metal 1 . After fully getting wet in this metal molten metal 1 , mold (dice) 6B of an opposite 
direction is passed. This a part of metal molten metal 1 is made to solidify at a predetermined place of this ceramic 
member 2. A manufacture method of the metal-ceramic compound member 5 characterized by forming a metal body of 
a predetermined configuration; In manufacture of the metal-ceramic compound member 5 by which a metal was joined 
to a part of (5) ceramic member [ at least ] 2 A ceramic portion of a metal-ceramic compound member which joined a 
metal to some ceramics beforehand It goes into the interior of this metal molten metal from one side of a molten metal 
of a group, cementation which is the low melting point from this metal — public funds — After fully getting wet in this 
metal molten metal, mold (dice) 6B of an opposite direction is passed. This a part of low melting point metal molten 
metal is made to solidify at a place which is predetermined [ of a metal-ceramic compound member to which this 
refractory metal was joined ]. A manufacture method of the metal-ceramic compound member 5 characterized by 
forming a low melting point metal body of a predetermined configuration, And the (6) above-mentioned ceramics is an 
oxide, a nitride, and carbide, and a metal is related with a manufacture method of the metal-ceramic compound member 
5 given in above-mentioned (1) - (5) which is aluminum, copper, iron, nickel, silver, gold, or the alloy that uses this 
metal as a principal component. 
[0009] 

[Function] Cementation to a metal and the ceramics is divided into mechanical cementation (following machine 
cementation), physical cementation (following physics cementation), and chemical cementation (following chemistry 
cementation) by the splicing-machine style. The **** burned machine cementation, it was inserted in and cementation 
whose adhesives enter and unite a metal and the ceramics with the crevice of the surface of ceramics like the 
cementation to which the heights of the ceramics are held in a metaled crevice like [ at the time of joining by the ****** 
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method ] by the mechanical force, or the pasting-up method, and a metal member by the anchor (support) effect of the 
hardened adhesives is pointed out. Physical cementation has pointed out the case where it joins with the suction force 
between the molecule of the ceramics, and a metal atom (Van der Waals force). Chemistry cementation has pointed out 
the share between the electron inside a ceramic molecule, and the electron inside a metal atom, an exchange, i.e., a 
share, or cementation by ionic bond. Since in chemistry cementation it will be materialized if an electronic share or an 
exchange is between the ceramics and a metaled surface molecule (atom), the resultant which can be discovered does 
not necessarily exist in an interface physically (for example, an optical microscope in ordinary use, a scanning electron 
microscope, and transmission electron microscope observation). In that case, there is often a case where it is 
undistinguishable from the condition of an interface whether it has pasted up physically and whether it has pasted up 
chemically. In practice, although some splicing-machine styles exist in the interface of a zygote at coincidence in many 
cases, in order to realize reliable cementation, it is a requirement that physical cementation or chemistry cementation is 
attained. 

[0010] Whether physical cementation or chemistry cementation occurred gets wet well, and it is judged from a 
condition. Generally, a drop will be in equilibrium, if are placed on a solid-state and breadth and fixed time amount will 
pass. The angle which sandwiches the drop between the liquid when being in equilibrium, a solid-state, and the tangent 
of the drop from the location of the point of contact (line) of an ambient atmosphere and the solid-state surface, i.e., a 
contact angle, is measured, the liquid to a solid-state is damp using this, and a condition is expressed. When physical 
cementation and chemistry cementation occur, generally a contact angle becomes small. In this invention, in order to get 
wet and to investigate a condition, the easier and practical method described below was used. That is, the ceramic 
member 2 is contacted to the metal molten metal 1 heated by fixed temperature, a certain time amount passes, and said 
molten metal 1 to the ceramic member 2 is taken out from an intermediary. The metal which remained on the surface of 
said cooled ceramic member 2 is scratched with a knife etc., the metal part which has floated is removed, the metal to 
the ceramic member 2 is damp, and a condition is investigated. 

[001 1] In order to attain physical cementation and chemistry cementation, the surface of the member joined first must be 
defecated. For example, as indicated in an artificers invention (bibliography 1, Japanese Patent Application No. 4- 
35521 1) with one another person, it understood [ it is represented by aluminum ] chemically that the surface will oxidize 
if an activity metal is placed into air, and lose the activity of metal original in the effect, and it becomes impossible to 
join to the ceramics firmly. Moreover, a firm zygote is not obtained, unless it performs degreasing processing to the 
surface of joint material first and removes a part for the fats and oils on the surface of a member, before doing a 
cementation activity as this contractor knows well. 

[0012] One artificer devised the method of defecating the surface of the member to join in above-mentioned invention 
(bibliography 1, Japanese Patent Application No. 4-35521 1). That is, by [ which cast the metal molten metal 1 to the 
place of the ceramic member 2 which inserted the ceramic member 2 into the metal molten metal 1 , or was set up ] 
grazing, relative motion is generated between a molten metal 1 and the ceramic member 2, the interface of a molten 
metal and this member is defecated, and a metal is firmly joined to a member. The artificers of this invention did then- 
best in research further wholeheartedly based on said invention, and found out the industrial manufacture method of the 
metal-ceramic compound member 5 of having various configurations. That is, until the portion joined to the metal of the 
ceramic member 2 gets wet in the metal molten metal 1 at least, when inserting the ceramic member 2 in (1) metal 
molten metal 1 When moving this ceramic member 2 in the metal molten metal 1 and taking out the ceramic member 2 
from (2) metal molten metal 1, it lets the dice 6 into which the fixed configuration was processed pass. It is the 
manufacture method of the metal-ceramic compound member 5 characterized by making the predetermined place of the 
ceramic member 2 solidify a part of metal molten metal 1 in a predetermined configuration. 
[0013] That that it must emphasize here defecates the surface is the point of necessarily meaning no removal of 
components other than a member component. If the component has rather the operation which promotes physical 
cementation and chemistry cementation, the operation should be used positively. For example, to be a prerequisite for 
attaining cementation with firm like [ in above-mentioned DBC ] an oxide existing in the surface of joint material, it is 
necessary to perform oxidation treatment on the surface of a member beforehand, and to form an oxidizing zone. The 
semantics of the defecation in this invention is exactly removing the component which checks achievement of physical 
cementation and chemistry cementation to the last. 

[0014] Drawing 2 is a mimetic diagram for explaining the principle of this invention. When the migration length of the 
ceramic member 2 in a metal molten metal is short as shown in this drawing, it becomes inadequate contacting the metal 
molten metal 1 and the ceramic member 2, and the injurious ingredient 4 of the ceramic member surface and the 
injurious ingredient 3 of the metal molten metal surface cannot fully be removed, therefore the metal molten metal 1 
does not fully get wet to a part of ceramic member 2, and firm cementation cannot be attained. In order to prevent such 
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poor cementation, the distance which the ceramic member 2 moves in the metal molten metal 1 must exceed a certain 
minimum distance (Dmin). Although this minimum distance changes with the passing speed of the property of the metal 
molten metal 1 and the ceramic member 2, the condition of the injurious ingredient which exists in those surfaces, 
temperature, an ambient atmosphere, and the ceramic member 2 etc., in the case of the example of this invention, this 
minimum distance is from several mm to dozens of mm. 

[0015] In the example 1 of this invention, an example of the manufacture method of the metal-ceramic compound 
member 5 is indicated. The cross section of a manufacturing installation is shown in d rawin g 1 , and the cross section of 
the outlet side of mold (dice) 6 is shown in drawing 3 . After the ceramic member 2 goes into the interior of a molten 
metal continuously and fully gets wet from the one side of mold (dice) 6, the mold (dice) 6 of an opposite direction is 
passed, and the metal body which has a predetermined configuration is formed in the predetermined location of the 
ceramic member 2. In this case, if the size of the molten metal of the migration direction of the ceramic member 2 is 
made longer than the minimum distance until this ceramic member 2 gets wet, the healthy metal-ceramic compound 
member 5 can be manufactured. 

[0016] The above-mentioned example is an example quoted in order to explain the main point of this invention to the 
last, and although the method shown in the example is one of the manufacturing processes for attaining the purpose of 
this invention clearly, it will be understood easily that this invention is not limited only to the method indicated in this 
example. Moreover, although the metals and the ceramic members 2 which were used for the example of this invention 
are aluminum and an alumina, respectively, it will be easily understood from the main point of this invention indicated 
above that this invention is not limited to this. If the metal molten metal 1 gets wet in the ceramic member 2, the 
combination of other metals and the ceramic member 2 is applicable similarly. Moreover, even if the metal itself is not 
directly damp in the ceramic member 2, the surface of the ceramic member 2 is reformed, or the component which 
promotes **** in a metal is added, and the method of improving **** of the ceramic member 2 and the metal molten 
metal 1 can be applied similarly. For example, when manufacturing the compound member of copper and alumimium 
nitride, in order to improve **** of the member of copper and alumimium nitride Perform oxidation treatment 
beforehand on the surface of the ceramics, form an oxide like an alumina in the surface, expose the metal molten metal 

1 into air, or oxygen is made to contain by addition of copper oxide etc. It is possible to improve **** of a copper 
molten metal and the ceramic member 2, and to join the ceramic member 2 and a metal body firmly. Moreover, when 
manufacturing the joint material of an alumina and silver, active metals, such as titanium, can be added in a silver 
molten metal, and the same effect can be acquired. 

[0017] In the case of this invention, the passing speed of temperature, an ambient atmosphere, and the ceramic member 

2 is a needless to say very important parameter, but since various kinds of metals differ from the property of the ceramic 
member 2, these parameters change by the member to join. What is necessary is just to choose these conditions so that 
the metal molten metal 1 and the ceramic member 2 may get wet. Selection of these conditions is an important measure 
for employing the effect of this invention in the maximum efficiently. However, in case these conditions are chosen, it 
must be cautious of the following point. That is, although it is the main point for manufacturing the metal-ceramic 
compound member 5 to get wet itself, and an effect is in the improvement which surely gets wet by the method of this 
invention if the temperature of a molten metal is raised and contact time is extended, if molten metal temperature is 
raised beyond necessity or contact time is extended, a thick resultant will be formed in the interface of a metal member 
and the ceramic member 2, and there is a possibility that bonding strength may fall. 

[0018] 

[Example 1] The cross section of a manufacturing installation is shown in drawing 1 , and the cross section of outlet 
side mold (dice) 6B is shown in d rawing 3 . Aluminum is set into crucible 7, an alumina board is put in from the entry 
of a dice 6, after setting so that the tip may come out of the wall of crucible 7 for a while, crucible 7 is heated in a 
nitrogen gas (N2) ambient atmosphere, and aluminum is dissolved. Although an aluminum molten metal enters into dice 
6B of an outlet side, while flowing the inside of a dice, the temperature for a point falls below in the melting point, the 
portion solidifies it, it takes up an outlet, and prevents the outflow of a molten metal. Moreover, although the path 
clearance had to be made below into a certain size in order to make it a molten metal not enter into the crevice between 
dice 6A by the side of an entry and a dice, and crucible 7, in the case of this example, the path clearance was set to 0.1 
or less mm. After being heated by laying temperature with an aluminum molten metal, an alumina board is continuously 
supplied from an entry side. The alumina plate entered into this molten metal in order, after it got wet in the molten 
metal, it went into dice 6B of an outlet side, finally, is in the condition which the aluminum object of 0.5 mm thickness 
joined to both the surfaces of an alumina plate, and was continuously extruded from the outlet. The minimum distance 
Dmin which will move in the inside of this molten metal by the time it changes various heating temperature, knockout 
temperature, and flow rates of nitrogen gas and an alumina plate gets wet in an aluminum molten metal in this example 
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It measured and the aluminum-alumina compound plate was manufactured. The sample was started from the obtained 
compound plate and this compound plate was investigated by the evaluation method indicated by former invention 
(bibliography 1, Japanese Patent Application No. 4-35521 1). In addition, Dmin After extracting the molten metal from 
crucible 7, the distance between the portions which get an alumina plate wet completely with a contact start point with 
ejection and an aluminum molten metal was measured and found. The result is collectively shown in a table 1 . From 
these results, about all the samples except the sample of a serial number E, the organization of aluminum was precise 
and the Peel reinforcement was over 35 kg/cm. The good aluminum-alumina compound plate was able to be 
manufactured by the method of this invention. 
[0019] 
[A table 1] 



SS6 
#^ 


( 1C) 


(mm/mi n) 


N 2 jfcg 
(L/min) 


Dmin 
(mm) 


7)15.' 


(kg/cm) 


A 


7 0 0 


2 5 


3 0 


5 5 


m 


>3 5 


B 


8 0 0 


25 


3 0 


35 


m 


>3 5 


C 


8 5 0 


2 5 


3 0 


1 4 




>3 5 


D 


900 


2 5 


3 0 


9 


m 


>3 5 


E 


9 0 0 


5 0 


3 0 


2 3 






F 


900 


2 5 


1 0 


87 


m 


>3 5 



[0020] 

[Example 2] In an example 1, the form where the interior of dice outlet side 6B is shown in the cross section of drawin g 
4 is processed. Molten metal temperature, knockout speed, and a nitrogen quantity of gas flow, respectively 850 degrees 
C, 25 mm/min, And in order to set it as 30 L/min, and to improve the run of a molten metal and to prevent generating of 
a nest, it is 0.5kg/cm2 to a molten metal. It is the same method as substantially as an example 1 except having put the 
pressure. The good aluminum-alumina compound plate which has a radiation fin 10 on one side was able to be 
manufactured. 
[0021] 

[Example 3] an example 2 — setting -- DBC of the above [ plate / alumina / one side ] beforehand - so that a copper 
plate may not be exposed to an aluminum molten metal when having used the object which joined the copper plate, and 
this copper plate cementation alumina plate pass along the molten metal section by law Except having processed the 
configuration as shows the configuration of the dice 6 in a molten metal in the cross section of drawing 5 , it is the same 
method as substantially as an example 2, and a good composite material which has a copper plate on one side and has 
the aluminum radiation fin 10 on one side was able to be manufactured. 
[0022] 

[Effect of the Invention] According to the method of this invention, the good metal-ceramic compound member 5 which 
has various configurations by low cost can be manufactured. 
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